Role of acidic amino acid residues in chitooligosaccharide-binding to Streptomyces sp. N174 chitosanase.
We examined the oligosaccharide binding to Streptomyces sp. N174 chitosanase by fluorescence spectroscopy. By means of the tryptophan fluorescence quenching, the oligosaccharide binding abilities were evaluated using the three mutant enzymes (D57A, E197A, and D201A). The enzymatic activities of the mutant enzymes were 0.5%, 20.0%, and 38.5% of that of the wild type, respectively. Scatchard plot obtained for the wild type enzyme showed a biphasic profile, suggesting that the oligosaccharide binds to the chitosanase with two different binding sites (the high affinity site and the low affinity site). In contrast, Scatchard plot for E197A exhibited a monophasic profile, in which the slope of the line corresponds to that for the low affinity binding of the wild type enzyme. A monophasic profile was also obtained for D201A, but the slope of the line was similar to that of the high affinity binding. Thus, we conclude that Glu197 and Asp201 are responsible for oligosaccharide binding at the high affinity site and the low affinity site, respectively, which correspond to the (-n) subsites and the (+n) subsites (n=1, 2, and 3). The fluorescence quenching was very weak in D57A, suggesting a strong contribution of this residue to the oligosaccharide binding.